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Background: Research into cervical spinal pain syndromes has indicated that the cervical facet
joints can be a potent source of neck pain, headache, and referred pain into the upper extremities.
There have been multiple diagnostic accuracy studies, most commonly utilizing diagnostic facet
joint nerve blocks and an acute pain model, as Bogduk has proposed. Subsequently, Manchikanti
has focused on the importance of the chronic pain model and longer lasting relief with diagnostic
blocks.

Objective: To assess diagnostic accuracy of cervical facet joint nerve blocks with controlled
comparative local anesthetic blocks, with updated assessment of prevalence, false-positive
rate, and a description of philosophical paradigm shift from acute to chronic pain model, with
concordant pain relief.

Study Design: This diagnostic accuracy study was performed with retrospective assessment of
data to assess prevalence and false-positive rates.

Setting: The study was performed in a non-university-based, multidisciplinary, interventional pain
management, private practice in the United States.

Methods: Cervical medial branch blocks were performed utilizing lidocaine 1% followed
by bupivacaine 0.25% when appropriate response was obtained in an operating room under
fluoroscopic guidance with 0.5 mL of lidocaine or bupivacaine from C3-C6 medial branches (levels
blocked on joints involved). If a patient failed to respond to lidocaine with appropriate > 80% pain
relief, that patient was considered as negative for facet joint pain. If the response was positive with
lidocaine block, a bupivacaine block was performed.

Results: The chronic cervical facet joint pain was diagnosed with cervical facet joint nerve blocks
at a prevalence of 49.3% (95% Cl, 43.6%, 55.0%) and with a false-positive rate of 25.6% (95%
Cl, 19.5%, 32.8%). This study also showed a single block prevalence rate of 66.3% (95% Cl,
71.7%, 60.9%). Assessment of the duration of relief with each block showed greater than 80%
for 6 days with lidocaine block and total relief of > 50% of 31 days. In contrast, with bupivacaine,
average duration of pain relief of > 80% was 12 days with a total relief of > 50% lasting for 55
days.

Conclusion: Based on this investigation, utilizing a chronic pain model, there was significant
difference in the relief patterns. This assessment showed prevalence and false-positive rates of 49.3%
and 25.6% in chronic neck pain. Duration of relief > 80% pain relief was 6 days with lidocaine and
12 days with bupivacaine, with total relief of > 50% of 31 days with 55 days respectively.

Key words: Chronic spinal pain, cervical facet or zygapophysial joint pain, facet joint nerve
blocks, medial branch blocks, controlled comparative local anesthetic blocks, diagnostic accuracy,
prevalence, false-positive rate
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ogduk and Marsland have previously described

facet joints as a source of idiopathic neck pain

(1). Since then, multiple diagnostic accuracy
studies, systematic reviews, and guidelines have showed
that the diagnosis may not ideally be made with
physical examination, pain diagrams, pain complaints,
and other noninvasive modalities (2-7). Diagnosis was
most appropriately made with controlled diagnostic
blocks (2,8-17). The prevalence studies of cervical medial
branches of cervical facet joint pain have shown Level
Il evidence with moderate strength of recommendation
utilizing 9 of the 10 studies with either controlled
comparative local anesthetic blocks or placebo controls
with concordant pain relief with a criterion standard
of above 80% (2). The prevalence and false-positive
rates ranged from 29% to 60% and 27% to 63%, with
high variability (2,8-17). However, multiple discussions
continue in reference to the diagnosis of facet joint pain,
specifically with medial branch blocks with discussions
and, at times, arguments (2,5-7,18-20). Further issues
related to the volume of local anesthetic, application of a
single block response for diagnostic purposes, controlled
comparative local anesthetic blocks or placebo control
blocks, the type and concentration of local anesthetic,
sedation, and, finally, the criterion standard relief
variable from 80% to 100% (2,5-7,18-25). The majority
of the studies in the cervical spine were carried out with
80% or 100% relief, except for one study (16). Further,
multiple therapeutic approaches with medial branch
blocks and radiofrequency neurotomy have been shown
to be effective in managing cervical facet joint pain
(2,26-32).

The approach to the identification of causes of pain-
ful facet joints with diagnostic medial branch blocks was
pioneered by Bogduk (5,6,8,9,11-13,18-20) as the senior
author. Research was also conducted by Manchikanti
as the senior author in the United States (15-17,28,32).
Bogduk (33) postulated the structural basis of back pain,
with the same principles applied in the cervical spine,
with a nerve supply being capable of causing pain simi-
lar to that seen in clinic, ideally demonstrated in normal
volunteers. It should also be susceptible to disease or
injuries that are known to be painful, and the structure
should have been shown to be a source of pain in pa-
tients, using diagnostic techniques of known reliability
and validity. Further, accuracy of the intervention may
not be proven in cases with facet joint pain as a biopsy,
surgery, or an autopsy may not be performed. Conse-
quently, the long-term or dedicated clinical follow-up
of patients diagnosed with cervical facet joint pain with

appropriate treatment modalities appears to be the only
solution (34). Bogduk, as the senior author, has painstak-
ingly proven that controlled diagnostic blocks provided
concordant pain relief based on the duration of local
anesthetic action, which has not been determined in
chronic pain patients, and there is a potential for high
variability on interpretation of individual providers. In
fact, Bogduk hypothesized that the relief is the same
whether it is in acute pain or chronic pain, even though
they did not separately assess them (5,18,19). Further,
Bogduk also has described that some have temporary,
but inordinately prolonged response to local anesthetics
(2,8,12,18). They essentially described that any response
longer than the duration of expected local anesthetic
as a discordant response was judged as a false-positive.
However, later on, they described that discordant or
prolonged responses were valid, and for practical pur-
poses, but also stated that as prevalence decreases in the
case of the lumbar spine, discordant responses become
increasingly less valid because the diagnostic confidence
they provide becomes substantially less than that of con-
cordant responses (35). However, this theory does not
apply in the cervical spine since the prevalence is higher
in the majority of the studies.

In contrast, Manchikanti, as lead author (16), pub-
lished the first study of the cervical spine in the United
States in 2002, after a series of manuscripts published
on lumbar spine (15,17,36-41). It was the first study in
the United States other than Bogduk’s group in a het-
erogeneous population utilizing 75% pain relief as the
criterion standard and estimated the prevalence as 60%
(95% Cl, 50%, 70%) with a false-positive rate of 40%
(95% Cl of 34%, 46%). Later studies by Manchikanti’s
group (15,17) also showed a lower prevalence of 39%
and 45% false-positive rate (15). In another study of 255
patients, with 80% or more as the criterion standard,
showed 55% rate of prevalence and 63% false-positive
rate (16). Overall, the rate showed by Bogduk’s group
(8,9,11,13) ranged from 54% to 60% prevalence with
a false-positive rate of 27%. The studies performed by
Speldewinde (10) and Persson et al (14), outside of Bog-
duk’s group or Manchikanti et al, showed lower preva-
lence, with Speldewinde (10) showing 36%, whereas
Persson et al (14) showed 29%. However, in contrast to
lumbar spine, neither Manchikanti et al or others have
calculated the total relief. All other authors utilized an
acute pain model with criterion standard of duration of
relief of less than 8 hours with lidocaine and less than
24 hours with bupivacaine. However, as in the lumbar
spine, Manchikanti et al observed a significantly longer
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duration of relief in the cervical spine also. In a recent
manuscript, Manchikanti et al (41) described prevalence,
quality, and duration of relief using a chronic pain
model.

The present investigation, therefore, was under-
taken to update the prevalence and false-positive rates
of cervical facet medial branch nerve blocks in the diag-
nosis of cervical facet joint pain with a criterion standard
of 80% pain relief and with a paradigm shift from acute
to chronic pain model.

METHODS

Western Institutional Review Board granted and
exemption for this retrospective study (WIRB Work
Order #1-1294799-1). The methodology and guidance
delineated by the Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE) (42) and
the Standards for Reporting of Diagnostic Accuracy
Studies (STARD 2015) (which is an updated list of es-
sential items for reporting diagnostic accuracy studies)
were followed (34).

Stupy DESIGN

In order to assess the duration of relief, prevalence,
and false-positive rates, this retrospective analysis of
chronic neck pain, diagnosed by medial branch blocks,
was undertaken.

SETTING

The setting for this study was a non-university-
based, multidisciplinary, interventional pain manage-
ment, private practice located in the United States.

Participants

The participants were 299 consecutive patients un-
dergoing cervical facet joint nerve blocks, administered
by one physician for chronic neck pain.

Figure 1 shows the patient flow schema.

Inclusion Criteria

To be included, patients had to be at least 18 years
of age and above. Also, they must have had axial pain
with or without somatic radiation, but without a ra-
dicular pain pattern for at least 6 months, and have not
satisfactorily responded to conservative management,
which included physician-ordered physical therapy, drug
therapy, chiropractic manipulation, structured exercise
program, bedrest, etc. Pain over the facet joints, relief
with rest, lack of disc herniation, and intersegmental
mobility were also included in the clinical findings (2-4).

Exclusion Criteria

A patient who had a disc protrusion or bulging
with a radicular pain pattern and a positive neuro-
logical examination with reflex suppression or neuro-
logical deficit were excluded. Also, patients with disc
herniation were excluded. Disc bulging or protrusion
without radicular pain were not a contraindication if
they met all the criteria.

Assessment

All examinations and evaluations of patients were
performed by one physician (LM). The examination in-
cluded a comprehensive history, physical examination,
and evaluation of the results of prior procedures and
investigations. Initially, when the charts were reviewed
309 patients were identified. But, 15 patients who had
been scheduled for the procedure and diagnostic facet
joint nerve blocks did not receive them. As a result, the
sample was 294 patients who underwent at least one
diagnostic facet joint nerve block.

Informed Consent

As required, patients received appropriate expla-
nation regarding diagnostic facet joint nerve blocks,
along with associated complications, and informed
consent was obtained.

Procedures

All cervical facet joint nerve blocks were per-
formed in a sterile operating room under appropriate
monitoring with mild sedation with midazolam alone,
or when appropriate, without sedation. Fentanyl was
not administered. For the first block procedures were
performed using 1% lidocaine with 0.5 mL at each
level from C3 through C6, either unilaterally or bilat-
erally. Those patients with lidocaine positive results (>
80% reduction of pain and with the ability to perform
previously painful movements) further received 0.25%
bupivacaine on a separate occasion, on average 4 to 6
weeks after the first injection.

All blocks were performed on the ipsilateral side
in patients with unilateral pain or bilaterally in pa-
tients with bilateral or axial pain, and were performed
at a minimum of 2 levels, blocking 2 joints or 3 nerves;
however, additional joints were blocked as necessary.
Using a 22-gauge, 2.5 inch spinal needle at each of the
indicated medial branch levels, the blocks were per-
formed with intermittent fluoroscopic visualization.

All diagnostic blocks were performed as described
by Manchikanti et al (7).
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Number of new patients seen by single physicians
from January 2014 to June 2018 = 1,072

Non-interventional management = 256 (24%)

816 patients for interventional techniques

294 (27.4%) patients suspected of cervical facet joint pain

294 patients underwent screening diagnostic
cervical facet joint blocks with 1% Lidocaine

99 (33.7%) patients were negative for screening
diagnostic blocks with Lidocaine = True Negative

|

195 (66.3%) patients were positive for screening
diagnostic blocks with Lidocaine

195 patients underwent confirmatory cervical facet joint
blocks with 0.25% Bupivacaine

50 of 195 (25.6%) patients were negative for
confirmatory diagnostic blocks with
Bupivacaine = False Positive

145 of 195 (74.4%) patients were positive for
confirmatory diagnostic blocks with
Bupivacaine = True Positive

Fig. 1. Schematic presentation of patient flow.

Assessment of the Response

The Numeric Rating Scale (NRS) was used for re-
sponse assessment and was administered by someone
other than the physician who performed the block.
To be considered positive, the response had to be >
80% reduction of pain and with the ability to per-
form previously painful movements and thus after
each block, that is how the patient was assessed. In
order to be considered positive, pain relief from a
block had to have a duration of a minimum of 24
hours with > 80% relief, plus an overall relief of one
week following lidocaine and greater than the dura-
tion of relief with bupivacaine than lidocaine.

Discharge and Postoperative Assessment

After completion of the diagnostic block, all pa-
tients were discharged within 30 to 45 minutes, and
were contacted within 24 hours by a registered nurse
and responses were recorded. Follow-up visits were
scheduled for all patients in 2 to 4 weeks with assess-
ment of pain relief and functional status improvement,
the duration of 80% relief, and total duration of > 50%
relief.

Criterion Standard
Any patient who had less than the proposed re-
sponse was considered as not to have facet joint pain
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following the first block. Patients who had appropriate
relief following the first block with lidocaine also re-
ceived a second block with bupivacaine and responses
were assessed after 6 to 8 weeks. If they obtained a con-
cordant response, they were considered positive and fur-
ther treatment with therapeutic facet joint nerve blocks
or radiofrequency neurotomy was considered. Failure to
show concordant relief, i.e., longer than lidocaine with
bupivacaine, they were considered false-positives and
no further facet joint therapy was performed.

Variables and Measures

For this study, analysis was carried out for the
prevalence of cervical facet joint pain, false-positive
rates with a single block, and duration of relief with
each block.

Bias

Because this was a retrospective evaluation utiliz-
ing all consecutive patients, and the data was collected
by a physician and clinical coordinator not involved in
the provision or assessment of the patients during the
period of treatment, and because it was based on a
reasonably large sample size, with no external funding,
there is no investigator bias in this study.

Sample Size

For diagnostic accuracy studies, the sample size of
this study is considered appropriate and on the larger
side based on the previous study (15). With 95% sen-
sitivity and 39% prevalence, a required sample size is
120 and with 80% specificity and 39% prevalence, the
required sample size is 400.

Data collection and analysis was collected by RK
and KC. Analysis was performed by VP.

Statistical Analysis

Microsoft Access database was used to enter data,
while tables were generated using the IBM SPSS® Sta-
tistics version 22. Chi square test was used to compare
between gender, age, and body mass index (BMI).
Prevalence, Sensitivity (true positive rate), specificity
(true negative rate), and accuracy were also calculated.

REesuLts

Participants

All the new patients from 2014 to 2018 were as-
sessed. Figure 1 shows schematic presentation of pa-
tient flow.

Patient Characteristics
Table 1 shows the demographic features.

Results of Diagnostic Blocks

As shown in Table 2, prevalence of facet joint pain
utilizing double-blocks was 49.3% =+ (95% Cl, 43.6%,
55.0%). The study also showed a false-positive rate
of 25.6% (95% Cl, 19.5%, 32.8%), sensitivity of 100%
accuracy of 82.9%, and specificity of 66.4% (95% Cl,
58.3%, 74.0%).

Lidocaine blocks were performed in 294 patients
enrolled. Of these, 99 patients were judged to be nega-
tive for facet joint pain with a prevalence rate of cervi-
cal facet joint pain of 66.3% (95% Cl, 71.7%, 60.9%)
with a single block with lidocaine. The remaining 195
patients underwent a second block with bupivacaine.
Of these, 145 patients were positive. This provided a
prevalence of 49.3% (95% Cl, 43.6%, 55.0%), This also
provided a false-positive rate of 25.6% (95% Cl, 19.5%,
32.8%). Table 2 also shows sensitivity and specificity
with both single and dual blocks.

As shown in Table 3, prevalence and false-positive
rates by gender, age, and BMI were assessed.

Table 4 shows the duration of relief with each block
described in days as an average with the first block
with lidocaine in patients with ultimately controlled
comparative local anesthetic positive block. 4.15 days
> 80% relief was reported with a total relief of 23.29
days of > 50%. In contrast, with the second block, the >

Table 1. Demographic characteristics.

Gender
Male 35% (103)
Female 65% (191)
Age
Mean + SD 49.6 £ 11.6
< 45 year 36.4% (107)
45-60 Years 47.6% (140)
> 60 Years 16% (47)
Weight 187.8 £51.4
Height 66.3+3.8
BMI
Mean + SD 30.0+7.8
<25 27.9% (82)
25-29.99 29.3% (86)
30-39.99 31.2% (92)
=40 11.6% (34)
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Table 2. Results of single and dual controlled comparative local

Table 3. Prevalence by gender, age and body mass index.

anesthetic cervical facet joint nerve blocks with 1% lidocaine
and 0.25% bupivacaine. Prevalence | FPR
Gender
. . 2nd Diagnostic Block Single Male 37.9% (39/103) 36.1% (22/61)
1st diagnostic block
Positive | Negative | Total Female 55.5% (106/191) 20.9% (28/134)
Positive 145 50 195 P value 0.005 0.033
Negative 0 99 99 Age (years)
0, 0y
Double block total 145 149 294 <45 47% (51/107) 26.1% (18/69)
- 46-60 48.6% (68/140) 28.4% (27/95)
Single block prevalence 66.3% (95% CI, 71.7%, 60.9%)
> 60 55.3% (26/47) 16.1% (5/31)
Double block prevalence 49.3% (95% CI, 43.6%, 55.0%)
Pvalue 0.662 0.394
False positive rate 25.6% (95% CI, 19.5%, 32.8%) BMI
False negative rate 0% (95% CI, 0%, 0.05%) <25 51.2% (42/82) 27.6% (16/58)
Specificity 66.4% (95% CI, 58.3%, 74.0%) 25-30 51.2% (44/86) 27.9% (17/61)
Sensitivity 100% (95% CI, 97.49%, 100%) 30-40 44.6% (41/92) 22.0% (12/43)
Accuracy (true positive + 82.9% > 40 52.9% (18/34) 21.7% (5/23)
. . 0
true negative) P value 0.742 0.871
*FPR=false positive rate
Table 4. Duration of relief in days (average).
1st Diagnostic Block 2nd Diagnostic Block
Outcome n - -
50-79% >80% Total Relief 50-79% >80% Total Relief
False positive 50 24.54 6.64 31.18 26.25 0.18 26.43
Negative 929 8.11 0.04 8.15 0.00 0.00 0.00
Positive 145 24.81 6.10 3091 43.28 11.86 55.29
Total 294 19.14 4.15 23.29 38.71 8.82 47.64

80% pain relief was noted in 8.82 days with total relief
(> 50%) of 47.64 days.

Discussion

In the present investigation, a diagnostic accuracy
study has shown a prevalence of facet joint pain with
dual diagnostic blocks and using > 80% pain relief as
the criterion standard of 49.3% (95% Cl, 43.6%, 55.0%)
and a false-positive rate of 25.6% (95% Cl, 19.5%,
32.8%).

Recently, a diagnostic accuracy study (41) updated
the prevalence and false positive rates of facet joint
pain in the lumbar region with controlled comparative
local anesthetic utilizing the hypothesis of a chronic
pain algorithm expecting the duration of relief to be
longer than the pharmacological action of each local
anesthetic. This study showed similar results as previous
studies have in reference to a prevalence of 29%-60%
and false-positive rates of 27%-63% with 80% pain

relief as the criterion standard; however, more impor-
tantly, the study once again affirmed the longer lasting
duration of relief with both lidocaine and bupivacaine
utilizing the chronic pain paradigm. The total relief >
50% in the lumbar spine with diagnostic blocks was
shown to be of 32 days with lidocaine and 55 days with
bupivacaine. Similar to the results found in the lumbar
spine, the present assessment also showed significantly
longer improvement with > 80% relief of 6 days with
lidocaine and almost 13 days with bupivacaine and
with a total relief of > 50% for 31 days with lidocaine
and 55 days with bupivacaine. The study showed a
false-positive rate of 25.6% (95% Cl, 19.5%, 32.8%)
with a single block prevalence rate of 66.3% (95%
Cl, 71.7%, 60.9%). Consequently, a single block is not
recommended, considering that there is a significant
difference (34.4% higher) in the prevalence rate with
single blocks compared to dual blocks. Further, instead
of considering long-lasting relief as discordant or out
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of the normal, we should consider the chronic pain hy-
pothesis and an appropriate time period should elapse
with proper assessment before embarking on therapeu-
tic interventions. Assumptions and hypothesis that local
anesthetic activity dissipates must be discarded.

The duration of relief was not reported with cer-
vical diagnostic blocks even though they have made
such an observation with diagnostic blocks in the past.
However, both groups, Bogduk and colleagues (8,9,11-
13) and others (10,14), continue to utilize the acute pain
model. In contrast, Manchikanti et al utilized a chronic
pain model (15-17,36-41). Additionally, Bogduk and
colleagues’ (8,9,11-13) patients and patients of others
(10,14) were recruited from Australia. As described
earlier, there is no biopsy surgery or autopsy available
in any of the patients. Consequently, comparison and
analysis should be based on the philosophy that accu-
racy of an intervention may be proven with long-term
follow-up or a dedicated clinical follow-up of patients
undergoing diagnostic facet joint nerve blocks (34). This
has been demonstrated in multiple publications and
systematic reviews with cervical facet joint nerve blocks
(28), with cervical medial branch blocks (17,28,31,32,43),
and with radiofrequency neurotomy (26,27,29-31,43).

There persists a significant misunderstanding in
reference to the relief provided by local anesthetics and
the duration of relief, with the hypothesis that duration
is 1 or 2 hours based on the acute pain model. Rather,
we have approached this discussion with a change of
philosophical approach introducing a paradigm shift
from acute pain to chronic pain. We view acute pain
as unidimensional with only a nociceptive component.
In contrast, chronic pain is a complex biopsychosocial
phenomenon, which is multidimensional. As a result,
many authors have missed this aspect. Manchikanti et
al (2,15-17,36-41,43,44) have described the role of local
anesthetics in multiple manuscripts, where it is longer
lasting than acute pain and is also similar to using ste-
roids with lidocaine, as well as bupivacaine. Multiple
other authors have also echoed this in their publications
(43-48). In chronic pain, local anesthetics provide long-
term relief based on various principles, in addition to
the traditional duration of pharmacological actions.
The effectiveness of local anesthetics on the duration of
relief in chronic pain is based on antiinflammatory ac-
tivities (43-45), alteration of multiple pathophysiologic
mechanisms, including noxious peripheral stimulation,
excess nociception, sensitization of pain pathways and
excess release of neurotransmitters, causing complex
central responses including hyperalgesia windup, no-

ciceptive sensitization, and phenotype changes, all of
which are considered as components of neural plasticity
(43-45,49-62). There are numerous clinical and experi-
mental studies that have shown extended pain relief
utilizing local anesthetic only, while at the same time
showing no significant prolongation of the duration of
relief by the addition of steroids (28-30,32,43-45,51-70).

Regarding the utilization of interventional tech-
niques in fee-for-service (FFS) Medicare population
(71-76) analysis has shown an overall decline in utiliza-
tion of interventional techniques from 2009 to 2018 of
6.7% with an annual decline of 0.8% per 100,000 FFS
Medicare population, despite an increase of 0.7% per
year of population growth of 3.2% of those 65 years or
older, and a 3% annual increase in Medicare participa-
tion from 2009 to 2018. In addition, analysis of utiliza-
tion patterns of epidural procedures (73,74) showed a
decline at a rate of 20.7% per 100,000 Medicare enroll-
ees from 2009 to 2018, with an annual decline of 2.5%.
On the other hand, these analyses (72,76) showed that
lumbosacral facet joint nerve block sessions decreased
at an annual rate of 0.2% from 2009 to 2018 compared
with an increase of 15.2% from 2000 to 2009. This is
in contrast to lumbosacral facet joint neurolysis sessions
,which increased at an annual rate of 7.4% from 2009 to
2018, compared to an annual increase of 23% from 2000
to 2009. In the cervical spine, there are similar, but less
dramatic patterns observed. Manchikanti et al (76) also
published trends in the expenditures in 2013 and updat-
ed it in 2020 to cover from 2009 to 2018. These analyses
showed that expenditures increased by 79% from 2009
to 2018 in the form of total cost for facet joint interven-
tions. At the same time, cervical and lumbar facet joint
injections increased 35% and 37%, whereas cervical and
lumbar radiofrequency neurotomy increased 185% and
169%, totaling an increase of costs of 79% at an an-
nual rate of 6.7%. Additionally, it should be noted that
inflation-adjusted expenditures using 2018 US dollars,
showed still an overall increase of 53% and an annual
increase of 4.9%.

In summary, the major advantages of this investiga-
tion is that it used a chronic pain model (rather than
an acute model) with a proven diagnostic approach and
used controlled comparative local anesthetic blocks with
concordant pain relief. Additionally, it was conducted
using the guidance and direction based on STROBE and
STARD criteria. What this study clearly shows is that
relief using this methodology lasts much longer that
the hours of duration reported previously by others.
It demonstrated that appropriate selection of patients
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utilizing the chronic pain model may improve success
rate, access to service, and, very importantly, utilization.
Patients who do not respond or are negative to facet
joint nerve blocks may subsequently undergo epidural
injections as has been described for discogenic pain in
multiple manuscripts (44,45,47,49,50,77-83).

Limitations of this study are its retrospective nature,
patient recall bias, and lack of acceptance of the chronic
pain hypothesis by other investigators.

CONCLUSION

The study of prevalence of cervical facet joint pain
and false-positive rates with diagnostic facet joint nerve
blocks with 80% criterion standard showed 49.3% and
25.6%. Assessment of the duration of relief with each
block showed > 80% for 6 days with lidocaine block and
total relief of > 50% relief for a total of 31 days. Further,
this diagnostic accuracy study also showed that bupiva-
caine relief of > 50% averaged 12 days with a total relief
of > 50% for 55 days. Based on this study, utilizing a

chronic pain model, there was significant difference in
the relief patterns. Further, this study clearly eliminates
the assumptions and hypothesis that local anesthetic
activity dissipates within 24 hours.

Author Contributions

The study was designed by LM, AK, VP and JH. Sta-
tistical analysis was performed by VP. All authors con-
tributed to preparation of the manuscript, reviewed,
and approved the content of the final version.

Acknowledgments

The authors wish to thank Bert Fellows, MA, Direc-
tor Emeritus of Psychological Services at Pain Manage-
ment Centers of America, for manuscript review, and
Tonie M. Hatton and Diane E. Neihoff, transcription-
ists, for their assistance in preparation of this manu-
script. We would like to thank the editorial board of
Pain Physician for review and criticism in improving the
manuscript.

REFERENCES

1

Bogduk N, Marsland A. The cervical
zygapophysial joints as a source of

interventions. In: Manchikanti L, Kaye
AD, Falco FJE, Hirsch JA (eds). Essentials

cervical zygapophyseal joints. Pain Med
2016; 17:2162-2175.

neck pain. Spine (Phila Pa 1976) 1988; of Interventional Techniques in Managing 15.  Manchukonda R, Manchikanti KN,
13:610-617. Chronic Spinal Pain. Springer, New York, Cash KA, Pampati V, Manchikanti L.
2. Manchikanti L, Kaye AD, Soin A, et NY, 2018, pp 387-412. Facet joint pain in chronic spinal pain:
al. Comprehensive evidence-based 8. Barnsley L, Lord S, Bogduk N. An evaluation of prevalence and false
guidelines for facet joint interventions Comparative local anaesthetic blocks in positive rate of diagnostic blocks. J
in the management of chronic spinal the diagnosis of cervical zygapophysial Spinal Disord Tech 2007; 20:539-545.
pain: American Society of Interventional joint pain. Pain 1993; 55:99-106. 16.  Manchikanti L, Singh V, Rivera J,
Pain Physicians (ASIPP) guidelines. Pain 9. Yin W, Bogduk N. The nature of neck Pampati V. Prevalence of cervical facet
Physician 2020; 23:51-S127. pain in a private pain clinicin the United joint pain in chronic neck pain. Pain
3. Usunier K, Hynes M, Schuster JM, States. Pain Med 2008; 9:196-203. Physician 2002; 5:243-249.
Cornelio-Jin Suen A, Sadi J, Walton D. 10. Speldewinde G, Bashford G, Davidson I. 17.  Manchikanti L, Boswell MV, Singh
Clinical diagnostic tests versus medial Diagnostic cervical zygapophyseal joint V, Pampati V, Damron KS, Beyer CD.
branch blocks for adults with persisting blocks for chronic cervical pain. Med ] Prevalence of facet joint pain in chronic
cervical zygapophyseal joint pain: A Aust 2001; 174:174-176. spinal pain of cervical, thoracic, and
syste'matic review and meta-analysis. 1. Barnsley L, Lord SM, Wallis BJ, Bogduk lumbar regions. BMC Musculoskelet
Physiother Can 2018; 70:179-187. N. The prevalence of chronic cervical Disord 2004; 5:15.
4. Siegenthaler A, Eichenberger U, zygapophyseal joint pain after whiplash. 18. Bogduk N. On diagnostic blocks for
Schmidlin K, Arendt-Nielsen L, Curatolo Spine (Phila Pa 1976) 1995; 20:20-26. lumbar zygapophysial joint pain. F1o00
M. What does local tenderness say about 12.  Lord SM, Barnsley L, Wallis BJ, Bogduk Med Rep 2010; 2:57.
the origin of pam?.An. investigation of N. Chronic cervical zygapophysial 19. Engel A, MacVicar J, Bogduk N. A
cervical zygapophysial joint pain. Anesth joint pain with whiplash: A placebo- philosophical foundation for diagnostic
Analg 2010; 110:923-927. controlled prevalence study. Spine (Phila blocks, with criteria for their validation.
5. Curatolo M, Bogduk N. Diagnostic Pa 1976) 1996; 21:1737-1744. Pain Med 2014; 15:998-1006.
blocks for chronic pain. Scand ] Pain 13. Barnsley L, Lord S, Wallis B, Bogduk 20. Engel AJ, Bogduk N. Mathematical
2010; 1:186-192. N. False-positive rates of cervical validation and credibility of diagnostic
6. Bogduk N. Diagnostic blocks: A truth zygapophysial joint blocks. Clin ] Pain blocks for spinal pain. Pain Med 2016;
serum for malingering. Clin] Pain 2004; 1993; 9:124-130. 17:1821-1828.
20:409-414. 14. Persson M, Sérensen ], Gerdle B. 21.  Cohen SP, Strassels SA, Kurihara C, et
7. Manchikanti L, Schultz DM, Falco Chronic Whiplash Associated Disorders al. Randomized study assessing the
FJE, Singh V. Cervical facet joint (WAD): Responses to nerve blocks of accuracy of cervical facet joint nerve
538 www.painphysicianjournal.com



Cervical Facet Joint Pain with Diagnostic Cervical Medial Branch Blocks

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

(medial branch) blocks using different
injectate volumes. Anesthesiology 2010;
112:144-152.

Datta S, Manchikanti L. Different
injectate volumes in cervical medial
branch  blocks:  does increased
diagnostic accuracy with  smaller
injectate volume lead to changes in
outcome? Anesthesiology 2010; 113:499.

Manchikanti L, Pampati V, Damron KS,
etal. The effect of sedation on diagnostic
validity of facet joint nerve blocks:
An evaluation to assess similarities
in population with involvement in
cervical and lumbar regions (ISRCTNo:
76376497). Pain Physician 2006; 9:47-52.
Manchikanti L, Pampati V, Damron
KS, et al. A randomized, prospective,
double-blind, placebo-controlled
evaluation of the effect of sedation on
diagnostic validity of cervical facet joint
pain. Pain Physician 2004; 7:301-309.
Manchikanti L, Jasper JF. Effect of
sedation on validity of diagnostic facet
joint injections. Pain Physician 2001;
4:285-286.

Sapir DA, Gorup JM. Radiofrequency
medial branch neurotomy in litigant
and non-litigant patients with cervical
whiplash. Spine (Phila Pa 1976) 2001;
26:E268-E273.

MacVicar J, Borowczyk JM, MacVicar
AM, Loughnan BM, Bogduk N.
Cervical medial branch radiofrequency
neurotomy in New Zealand. Pain Med
2012; 13:647-654.

Manchikanti L, Manchikanti K, Damron
K, Pampati V. Effectiveness of cervical
medial branch blocks in chronic neck
pain: A prospective outcome study. Pain
Physician 2004; 7:195-201.

Hahn T, Halatsch ME, Wirtz C,
Klessinger S. Response to cervical
medial branch blocks in patients with
cervicogenic vertigo. Pain  Physician
2018; 21:285-294.

Lee DW, Huston C. Fluoroscopically-
guided cervical zygapophyseal
therapeutic joint injections may reduce
the need for radiofrequency. Pain
Physician 2018; 21:E661-E665.

Lord S, Barnsley L, Wallis B, McDonald
G, Bogduk N. Percutaneous radio-
frequency neurotomy for chronic
cervical zygapophyseal-joint pain. N
Engl ] Med 1996; 335:1721-1726.
Manchikanti L, Singh V, Falco FJE, Cash
KA, Fellows B. Comparative outcomes
of a 2-year follow-up of cervical medial
branch blocks in management of
chronic neck pain: A randomized,

33

34.

35

36.

37-

38.

39.

40.

41.

42.

4.

44.

double-blind  controlled trial.  Pain
Physician 2010; 13:437-450.

Bogduk N. Low back pain. In: Clinical
Anatomy of Lumbar Spine and Sacrum.
4th edition. Churchill Livingstone, New

York, 2005, pp 183-216.

Bossuyt PM, Reitsma JB, Bruns DE,
et al. STARD 2015: An updated list of
essential items for reporting diagnostic
accuracy studies. BM] 2015; 351:hs5527.
Lord SM, Barnsley L, Bogduk N. The
utility of comparative local anaesthetic
blocks  versus  placebo-controlled
blocks for the diagnosis of cervical
zygapophysial joint pain. Clin J Pain
1995; 11: 208-213.

Manchikanti L, Singh V, PampatiV, et al.
Evaluation of the relative contributions
of various structures in chronic low back
pain. Pain Physician 2001; 4:308-316.
Pampati S, Cash KA, Manchikanti L.
Accuracy of diagnostic lumbar facet
joint nerve blocks: A 2-year follow-up of
152 patients diagnosed with controlled
diagnostic blocks. Pain Physician 2009;
12:855-866.

Manchikanti L, Pampati V, Fellows B,
Baha A. The inability of the clinical
picture to characterize pain from facet
joints. Pain Physician 2000; 3:158-166.
Manchikanti L, Pampati V, Fellows B,
Pakanati RR. Prevalence of lumbar facet
joint pain in chronic low back pain. Pain
Physician 1999; 2:59-64.

Manchikanti L, Pampati V, Fellows B,
Bakhit CE. The diagnostic validity and
therapeutic value of medial branch
blocks with or without adjuvants. Curr
Rev Pain 2000; 4:337-344.

Manchikanti L, Kosanovic R, Pampati
V, et al. Low back pain and diagnostic
lumbar facet joint nerve blocks:
Assessment of prevalence, false-positive
rates, and a philosophical paradigm
shift from acute to chronic pain model.
Pain Physician 2020; 23:519-530.
Vandenbroucke JP, von Elm E,
Altman DG, et al; STROBE Initiative.
Strengthening  the Reporting  of
Observational Studies in Epidemiology
(STROBE): Explanation and elaboration.
Int ] Surg 2014; 12:1500-1524.
Manchikanti L, Knezevic NN, Parr A,
Kaye AD, Sanapati M, Hirsch JA. Does
epidural bupivacaine with or without
steroids provide long-term relief? A
systematic review and meta-analysis.
Curr Pain Headache Rep 2020; 24:26.
Knezevic N, Manchikanti L, Urits I, et al.
Lack of superiority of epidural injections
with lidocaine with steroids compared

45.

46.

47.

48.

49.

50.

5L

52.

53-

54.

to without steroids in spinal pain: A
systematic review and meta-analysis.
Pain Physician 2020; 23:5239-5270.
Shanthanna H, Busse J, Wang L, et
al. Addition of corticosteroids to local
anaesthetics for chronic non-cancer
pain injections: A systematic review and
meta-analysis of randomised controlled
trials. Br ] Anaesth 2020; 125:779-801.

Lee JH, Shin KS, Park SJ, et al.
Comparison of clinical efficacy between
transforaminal ~ and interlaminar
epidural injections in lumbosacral disc
herniation: A systematic review and
meta-analysis. Pain  Physician 2018;
21:433-448.

Lee JH, Kim DH, Kim DH, et al.
Comparison of clinical efficacy of
epidural injection with or without
steroid in lumbosacral disc herniation:
A systematic review and meta-analysis.
Pain Physician 2018; 21:449-468.

Manchikanti L, Knezevic NN, Sanapati
J, Kaye AD, Sanapati M, Hirsch JA. Is
epidural injection of sodium chloride
solution a true placebo or an active
control agent? A systematic review and
meta-analysis. Curr Pain Headache Rep
2020; in press.

Zhao W, Wang Y, Wu J, et al. Long-term
outcomes of epidurals with lidocaine
with or without steroids for lumbar disc
herniation and spinal stenosis: A meta-
analysis. Pain Physician 2020; 23:365-374.
Mesregah MK, Feng W, Huang WH, et
al. Clinical effectiveness of interlaminar
epidural injections of local anesthetic
with or without steroids for managing
chronic neck pain: A systematic review
and meta-analysis. Pain Physician 2020;
237335-348.

Kawakami M, Weinstein JN, Chatani
K, Spratt KF, Meller ST, Gebhart GF.
Experimental lumbar radiculopathy.
Behavioral and histologic changes in
a model of radicular pain after spinal
nerve root irritation with chromic gut
ligatures in the rat. Spine (Phila Pa 1976)
1994; 19:1795-1802.

Hollman MW, Durieux ME. Local
anesthetics and the inflaimmatory
response: A new therapeutic indication?
Anesthesiology 2009; 93:858-875.
Blumenthal S, Borgeat A, Pasch T, et al.
Ropivacaine decreases inflammation in
experimental endotoxin-induced lung
injury. Anesthesiology 2006; 104:961-969.
Hamaya C, Barr T, Strichartz GR.
Multiple inhibitory mechanisms of
lidocaine on bradykinin receptor activity
in model sensory neurons. Reg Anesth

www.painphysicianjournal.com

539



Pain Physician: November/December 2020 23:531-540

55-

56.

57

58.

59.

60.

61.

62.

63.

64.

65.

66.

Pain Med 2018; 43:605-612.

Mao J, Chen LL. Systemic lidocaine
for neuropathic pain relief. Pain 2000;
87:7-17.

Ferrante FM, Paggioli J, Cherukuri S,
Arthru GR. The analgesic response to
intravenous lidocaine in the treatment
of neuropathic pain. Anesth Analg 1996;
82:91-97.

Lavoie PA, Khazen T, Filion PR.
Mechanisms of the inhibition of fast
axonal transport by local anesthetics.
Neuropharmacology 1989; 28:175-181.

Bisby MA. Inhibition of axonal transport
in nerves chronically treated with local
anesthetics. Exp Neurol 1975; 47:481-489.
Tachihara H, Sekiguchi M, Kikuchi S,
Konno S. Do corticosteroids produce
additional benefit in nerve root
infiltration for lumbar disc herniation.
Spine (Phila Pa 1976) 2008; 33:743-747.
Pasqualucci A. Experimental and clinical
studies about the preemptive analgesia
with local anesthetics. Possible reasons
of the failure. Minerva Anestesiol 1998;
64:445-457.

Arner S, Lindblom U, Meyerson BA,
Molander C. Prolonged relief of
neuralgia after regional anesthetic
block. A call for further experimental
and systematic clinical studies. Pain
1990; 43:287-297.

Sato C, Sakai A, lkeda Y, Suzuki H,
Sakamoto A. The prolonged analgesic
effect of epidural ropivacaine in a rat
model of neuropathic pain. Anesth
Analg 2008; 106:313-320.

Civelek E, Cansever T, Kabatas S, et al.
Comparison of effectiveness of facet
joint injection and radiofrequency
denervation in chronic low back pain.
Turk Neurosurg 2012; 22:200-206.

Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V. Evaluation of lumbar
facet joint nerve blocks in managing
chronic low back pain: A randomized,
double-blind, controlled trial with a
2-year follow-up. Int ] Med Sci 2010;
7:124-135.

Manchikanti L, Pampati V, Bakhit C, et
al. Effectiveness of lumbar facet joint
nerve blocks in chronic low back pain: A
randomized clinical trial. Pain Physician
2001; 4:101-117.

Manchikanti L, Singh V, Falco FJE,
Cash KA, Pampati V, Fellows B. The
role of thoracic medial branch blocks

67.

68.

69.

70.

71

72.

73

74-

75-

in managing chronic mid and upper
back pain: A randomized, double
blind, active-control trial with a 2-year
follow-up. Anesthesiol Res Pract 2012;
2012:585806.

Lee DG, Ahn SH, Cho YW, Do KH,
Kwak SG, Chang MC. Comparison of
intraarticular thoracic facet joint steroid
injection and thoracic medial branch
block for the management of thoracic
facet joint pain. Spine (Phila Pa 1976)
2018; 43:76-80.

Kader D, Radha S, Smith F, et al.
Evaluation of perifacet injections
and paraspinal muscle rehabilitation
in treatment of low back pain. A
randomised controlled trial. Ortop
Traumatol Rehabil 2012; 14:251-259.
Park KD, Jee H, Nam HS, et al. Effect
of medial branch block in chronic facet
joint pain for osteoporotic compression
fracture: One year retrospective study.
Ann Rehabil Med 2013; 37:191-201.

Chang MC. Effect of pulsed
radiofrequency treatment on the
thoracic medial branch for managing
chronic thoracic facet joint pain
refractory to medial branch block with
local anesthetics. World Neurosurg 2018;
111:e644-€648.

Manchikanti L, Sanapati MR, Pampati
V, Boswell MV, Kaye AD, Hirsch JA.
Update on reversal and decline of
growth of utilization of interventional
techniques in managing chronic pain in
the Medicare population from 2000 to
2018. Pain Physician 2019; 22:521-536.

Manchikanti L, Sanapati MR, Pampati
V, et al. Update of utilization patterns
of facet joint interventions in managing
spinal pain from 2000 to 2018 in the US
fee-for-service Medicare population.
Pain Physician 2020; 23:E133-E149.
Manchikanti L, Soin A, Mann DP, Bakshi
S, Pampati V, Hirsch JA. Comparative
analysis of utilization of epidural
procedures in managing chronic pain
in the Medicare population: Pre and
post Affordable Care Act. Spine (Phila Pa
1976) 2019; 44:220-232.

Manchikanti L, Sanapati MR, Soin A,
et al. An updated analysis of utilization
of epidural procedures in managing
chronic pain in the Medicare population
from 2000 to 2018. Pain Physician 2020;
23:111-126.

Manchikanti L, Soin A, Mann DP, et
al. Utilization patterns of facet joint

76.

77-

78.

79-

8o.

81.

82.

83.

interventions in managing spinal pain:
A retrospective cohort study in the US
fee-for-service  Medicare population.
Curr Pain Headache Rep 2019; 23:73.

Manchikanti L, Pampati V, Soin A, et al.
Trends of expenditures and utilization
of facet joint interventions in fee-for-
service (FFS) Medicare population
from 2009-2018. Pain Physician 2020;
23:5129-5147.

Manchikanti L, Nampiaparampil DE,
Candido KD, et al. Do cervical epidural
injections provide long-term relief
in neck and upper extremity pain? A
systematic review. Pain Physician 2015;
18:39-60.

Kaye AD, Manchikanti L, Abdi S, et
al. Efficacy of epidural injections in
managing chronic spinal pain: A best
evidence synthesis. Pain Physician 2015;
18:E939-E1004.

Manchikanti L, Cash KA, Pampati V,
Malla Y. Two-year follow-up results of
fluoroscopic cervical epidural injections
in chronic axial or discogenic neck pain:
A randomized, double-blind, controlled
trial. Int ] Med Sci 2014; 11:309-320.
Manchikanti L, Cash KA, Pampati V,
Wargo BW, Malla Y. A randomized,
double-blind, active control trial of
fluoroscopic  cervical  interlaminar
epidural injections in chronic pain of
cervical disc herniation: Results of a
2-year follow-up. Pain Physician 2013;
16:465-478.

Manchikanti L, Malla Y, Cash KA,
McManus CD, Pampati V. Fluoroscopic
epidural injections in cervical spinal

stenosis:  Preliminary results of a
randomized, double-blind, active
control trial. Pain Physician 2012;
15:E59-E70.

Manchikanti L, Malla Y, Cash KA,

Pampati V, Hirsch JA. Comparison of
effectiveness for fluoroscopic cervical
interlaminar epidural injections with
or without steroid in cervical post-
surgery syndrome. Korean ] Pain 2018;
31:277-288.

Manchikanti L, Pampati V, Parr lll A,
Manchikanti MV, Sanapati MR, Kaye
AD, Hirsch JA. Cervical interlaminar
epidural injections in the treatment of
cervical disc herniation, post surgery
syndrome, or discogenic pain: Cost
utility analysis from randomized trials.
Pain Physician 2019; 22:421-431.

540

www.painphysicianjournal.com



